Circadian rhythms in adenohypophysial hormone levels and hypothalamic monoamine turnover in mycobacterial-adjuvant-injected rats.
The effect of Freund's adjuvant injection on 24-hour variation in circulating ACTH, prolactin, growth hormone (GH) and thyroid-stimulating hormone (TSH) levels, and of hypothalamic norepinephrine (NE) content and dopamine (DA) and serotonin (5HT) turnover was examined in adult rats. In control rats, serum ACTH and prolactin exhibited peak values at the light-dark transition while the maximum in TSH was found in the late afternoon. GH levels did not vary on a 24-hour basis. In Freund's-adjuvant-injected rats, 24-hour variations in TSH levels became blunted while 24-hour variations in prolactin and ACTH persisted. Freund's adjuvant treatment augmented serum ACTH and prolactin levels, and decreased GH and TSH levels. Hypothalamic NE content, and turnover of DA and 5HT varied on a 24-hour basis in rats receiving adjuvant's vehicle. The NE content of the anterior, medial and posterior hypothalamus peaked at 04.00 h, while that of the median eminence attained its maximum at 16.00-20.00 h. Maxima in hypothalamic DA and 5HT turnover occurred at 04.00 h regardless of the region examined. In Freund's-adjuvant-injected rats, reduced amplitude of daily variations of NE content in the median eminence and anterior and medial hypothalamus, as well as a phase advance in the 24-hour rhythm of the posterior hypothalamic NE content were seen. Mycobacterial adjuvant injection also reduced the amplitude of circadian rhythm in hypothalamic 5HT turnover, shifted the maximum in median eminence DA turnover towards light-dark transition, and decreased the amplitude of DA turnover rhythm in the anterior, medial and posterior hypothalamus. Administration of the immunosuppressant drug cyclosporine restored the augmented ACTH and prolactin levels and the depressed GH and TSH levels found in Freund's-adjuvant-injected rats. Cyclosporine was also effective to restore 24-hour rhythmicity of serum ACTH and TSH, but not of prolactin levels. Immunosuppression restored rhythmicity of NE content and of DA and 5HT turnover in anterior, medial and posterior hypothalamic regions. Cyclosporine did not modify the effect of Freund's adjuvant on median eminence but in was able to counteract the changes in the DA and 5HT turnover in the median eminence found after immunization. The results are in accord with a significant effect of immune-mediated inflammatory response at an early phase after Freund's adjuvant injection on ACTH, GH, prolactin and TSH release mechanisms, which was partially sensitive to immunosuppression induced by cyclosporine.